In the controversial Bernheim's syndrome, right ventricular failure can be produced by hypeitrophy and dilatation of the left ventricle with encroachment of the intraventricular septum into the cavity of the right ventricle, forming a barrier to the flow of blood into the right ventricle. A case is reported in which this syndrome was diagnosed during life and confirmed at autopsy. Hearts of similar weight with left ventricular hypertrophy were sectioned in the same plane for comparative purposes.
IN 1908, Bernheim' first described a symptom complex that has since been the subject of considerable controversy. In this and subsequent publications, Bernheim2 presented case reports to illustrate his belief that right ventricular failure can occasionally supervene from eccentric left ventricular hypertrophy with minimal hypertrophy and dilatation of the right ventricle. He observed that this hypertrophy and dilatation of the left ventricle can in certain cases produce encroachment of the interventricular septum upon the cavity of the right ventricle in its apical half to form a stenosis or physical barrier to the flow of blood, with resultant systemic venous engorgement.
It was Bernheim's contention that the symptom complex resulting from this stenosis could be diagnosed during life if the patient's symptoms were carefully evaluated. He claimed that in his cases the symptoms and signs of right ventricular failure preceded and predominated over those of left ventricular failure until the terminal stages, when both were markedly evident. This evidence of pulmonary congestion when cardiac failure is advanced does not preclude the existence of this entity as claimed by some. 3 There are numerous references to this syndrome in continental literature, but in the English language journals, reports are conspicuously scarce. Master The most complete review of the subject in the English language is the report of itusselk and Zohman.6 They stated that while the majority of cardiac patients with hypertrophy of the left ventricle manifest visceral congestion and edema only after dyspnea and pulmonary congestion have been present for some time, the former symptoms are the first to appear when stenosis of the right ventricle has supervened. They presented 3 cases of Bernheim's syndrome, 2 of which were diagnosed ante mortem and confirmed at autopsy, and one of which was established only post mortem.
The existence of this syndrome has been questioned by many cardiologists; and most standard textbooks dealing with cardiovascular diseases either fail to consider it or actually deny its existence. No reference to the condition could be found in the works of Levine7 and of Stroud,8 and White9 does not accept the existence of the syndrome. Although no specific mention is made of the syndrome of Bernheim, references to this displacement of the septum into the right ventricle are to be found in the texts of both Schwedel'0 and Harrison.' 1 Fishberg'2 appears to be convinced that the condition is an entity and can occasionally be observed. He states that he has observed in "many necropsies on patients with hypertension or aortic insufficiency and severe systemic venous stasis ... that the septum of the enormously hypertrophied and dilated left ven-tricle bulged so far to the right that a large part of the cavity of the right ventricle was obliterated."
He concludes that two mechanisms may result in systemic venous engorgement in essential hypertension: (1) the commonly accepted mechanism of left ventricular failure and increased pulmonary tension, and secondary right ventricular hypertrophy and dilatation; and (2) bulging of the septum into the right ventri- Note: The weights and measurements of the ventricular walls of the control series of hypertensive hearts, selected at random, compared with the weight and measurements of the heart of our patient with the Bernheim syndrome, show that the weight of the heart, the thickness of the walls, and degree of hypertrophy bear no relationship to the amount of encroachment by the septum. (The actual measurement of the capacity of the right ventricular cavity or the distance from the septum to the wall of the right ventricle would be of great value, but was not practicable on autopsied hearts.) cle with obstruction to the flow of blood from the right auricle.
Further evidence that a physical barrier can produce this symptom complex can be found in the rare case reports of tumors within the right side of the heart. In the case reported by Amsterdam and his collaborators'3 the chronologic chain of events is strikingly similar to that in our case.
It is our purpose to present a case report in which this syndrome was diagnosed ante mortem in a patient with hypertensive arteriosclerotic heart disease and confirmed at autopsy by sectioning the heart in a transverse plane.
As a basis for comparison, four hearts* of approximately the same size and weight were sectioned in the same plane (table 1 and 
fig. 2)
While it is self-evident that the transverse measurement of the ventricular cavities depends to some extent upon the level of transection (viz., the closer to the apex, the smaller the width of both cavities), the proportionate size of the two cavities should be the same in all transverse sections.
CASE REPORT
The patient, a 54 year old white woman of Italian descent, was first admitted to Mount Sinai Hospital on April 9, 1948, with a history of having had high blood pressure and an enlarged liver for the preceding three years. One year prior to admission she noticed a progressive swelling of the ankles and a blueness of the lips. Several months later she noticed slight shortness of breath on exertion. She complained of no orthopnea or paroxysmal nocturnal dyspnea and was ambulatory despite the pedal edema. Physical examination revealed an apprehensive white woman, whose cyanosis was markedly out of proportion to her dyspnea. Although mildly dyspneic, she was able to lie flat in bed comfortably. This position, however, markedly intensified her cyanosis. Her blood pressure was 240/100, temperature 98.6 F., respiration rate 24, and pulse rate 82 and regular. Funduscopic examination revealed a moderate degree of hypertensive retinopathy. There was marked jugular vein engorgement bilaterally. Fine, moist rales were audible over the left lower lobe posteriorly. The heart borders were markedly enlarged, both to the right and left. The heart tones were clear, the rhythm regular, and a systolic murmur, soft and blowing, was audible at the apex.
The aortic second sound was accentuated. The abdomen was obese and soft. The liver edge was palpable 10 cm. below the right costal margin; it was smooth, firm, nontender, and nonpulsating. The spleen was easily palpable 3 cm. below the left costal region; it was smooth and firm. The lower extremities revealed a moderate pitting edema, bilaterally equal, extending to the knees. There was slight sacral edema. Venous pressure was 19 mm. of water.
On the cardiac regimen of mercurial diuretics, digitalis, and a low-salt diet, the edema subsided, although the cyanosis and enlargement of the liver and spleen remained unchanged. The patient was discharged on April 15, 1948, and readmitted on June 2, 1948, in a state of congestive failure. points, inner structural changes andclamber boundaries could not be identified with assuiance. Essential Laboratory I)ata. Laboratory findings on the first admission were as follows: the red blooel cell count was 4,600,000 an(l the white blood cell count 8,300 per cu. mimn. of blootl; the differential count gave normal values. The fasting blood sugar was 115 mg. per 100 cc. of 1lo)10( and the urea nitrogen value 24.9 mg. I)er 100 cubic centimeters.
The total protein measured 6.5 grams per 100 cc. of serum, albumin 4.5, and globulin 2 grams per 100 cc. of serum. Urinalysis was negative for sugar and casts, and showed a 1+ albumin reaction. The left auricular Cappendage measured 4 by 1 .5 cm. and its wall was 1 .5 mm. thick. A transverse section through 1oth ventricles wasmaide 5.5 cm. below the base (fig. 1 ). The sectioned surface showe(l a roun(l, target shaped left ventricular cavity and al n1arr1oW, sickle-sha.lped l ight ventricular cavity. The thickness of the wall of the left ventricle was everywhere alike, measuring 22 millimeters. The maximal thickness of the septum also measured 22 inillimeters. The wall of the right ventricle was 7 ImIm. thick. All of the valvxles were competent. The coronary . arteries were wi(le and grossly l)atent alnd the intima showedl occasional yellow pIlaques of .arterio( FI(. 2. Photographs of two markedly hypertrophied hearts of hypertcnsive p)atiellts whose symptoms followed the usual course. The apical section is the inferior half.
The liver margin extended 12 cm. below the xiphoid process. The surface was smooth and glistening. The sectioned surface was smooth and revealed chronic congestion with large red acenar centers and light-yellow peripheries. The kidneys wveighed 300 grams together, were of usual size, and their sectione(l surface showed the general structure well preserved. The spleen was enlarged, weighing 400 grams.
The heart was enlarged, weighing 700 grams. The apex was rounlded, and was formed predominantly by the left ventricle. The right auricular appendage measured 8 by 5.5 cm. and its wall was 4 mm. thick. * The postmortem examination was done bh pathologists Dr. Ernst, Loeffler and Dr. Israel I)avidsohln. sclerosis. The left auricle wNas considerably smaller than the right auricle and its wall was 2 mi. thick, while that of the right auricle Nvas 4 mm. thick.
No gr'Oss sCars Nere seen oIn the cut surface of the imiyocar (lium. Nunmerous atheromiatous pla(lues wvere visible on the (les(endhing aorta an(l a few could be seen on the ascending aorta.
No abnormalities were seen in the attdenal glands1, gall bladder, gastrointestinal tract, and pan(meas On microscopi( examination, sections of the hearit revealed hypertrophy of the muscle fibers, and ill many places small scars replaced muscle fibers, many of which were (lisintegrating. Numerous newly formed capillaries were seen in all of these small scars. Sections of the lung revealed mucopurulent exulate from many of the large bronchi and bronchioli. The loose connective tissue around the bronchi was frequently infiltrated with leukocytes, eosinophiles, and round cells. The alveolar walls were thick and congested and were filled in many places with accumulations of heart failure cells. In other areas the alveoli were found to be filled with edema fluid. Also present were a few foci of bronehopneumonia.
Sections of the liver revealed the structure generally well preserved. The central veins and the sinusoids were somewhat dilated. Sections of the kidney revealed only moderate congestion as did sections of the spleen.
The anatomic diagnosis w-as: (1) Hypertensive heart disease with eccentric hypertrophy of both ventricles, predominantly of the left; hypertrophy and dilatation of the right auricle; compression of the right ventricle by bulging of the septum (Bernheim's syndrome). 
DISCUSSION
This patient presented the history, symptoms, and objective findings that fulfilled the tenets of the syndrome of Bernheim. She was known to have had severe hypertension of several years' duration. Her earliest and predominant symptoms were those of right ventricular failure. There was no evidence of conditions associated with cor pulmonale. The diagnosis was established clinically and auitopsy confirmed the diagnosis.
The most striking anatomic feature of this case, aside from the septal change, was the marked hypertrophy and dilatation of the right auricle and right auricular appendage. The right appendage measured 8 by 5.5 cm. and its wall was 4 mm. in thickness, ethereas the left appendage measured 4 by 1.5 cm. and its wall was 1.5 mm. thick. The right auricle was also found to be markedly hypertrophied and dilated; the left auricle was normal. iai The presence of pulmonary congestion and some hypertrophy of the right ventricle in our case, and pulmonary infarction in the other case reports, in our opinion, does not exclude the diagnosis of this syndrome as is contended by Evans and White.3 We believe, as does Fishberg,12 that both pulmonary congestion, with resultant pulmonary hypertension, and compression of the right ventricular cavity by the septum can exist simultaneously. The factor which is dominant will determine the chronological sequence of events. Moreover, pulmonary congestion and infarction are often found terminally in association with advanced heart failure, regardless of the underlying initial etiologic basis and mechanism.
The existence of the syndrome is, of course, predicated on the backward failure theory of congestive failure and does not take under consideration the recent studies on sodium balance, venous tone, and blood volume. It is our feeling that the physical mechanism described here may be only an additional factor, and is not incompatible with the more recent theories of congestive failure and edema formation.
The question remains to be answered why the symptom complex as described by Bernheim and others is observed so infrequently, when the conditions which may produce it are so common. Interference with the blood supply of the septum, either congenital or as a result of acquired vascular occlusion, may be a factor. Marked variations in the contour and convexity of the septum may be seen in the transverse sections of post-mortem injected human hearts in which septal infarction is present."4 SUMMARY A case report is presented in which a diagnosis of the syndrome of Bernheim was made during life and confirmed at autopsy by a section of the heart in a transverse plane.
As a basis for comparison, four hearts of equivalent weights with markedly hypertro-phied left ventricles were sectioned in the same plane. This problem deserves further investigation by the more recently refined technic of cardiac catheterization and angiocardiography.
